葯特異的発現遺伝子の解析と雄性不稔性の遺伝子解明 by 西尾  剛
葯特異的発現遺伝子の解析と雄性不稔性の遺伝子解
明




















































AriizumiT,Amagai M, Shibata D, Hatakeyama K, Watanabe M, Toriyama K:
Comparative study of promoter activity of three anther-Specific genes encoding
lipid transfer protein, Ⅹyloglucan endotransglucosylase/hydrolase and
polygalacturonase in transgenic Arabidopsis thaliana･ Plant Cell Rep･ 21: 901
96 (2002)
Sato Y, Nishio T: Efficient detection of DNA polymorphism in cabbage andrice
cultivars by PCR-RF-SSCP (PRS)･ Plant Cell Rep･ 21: 276-281 (2002)
Kazama T, Toriyama K: Apentatricopeptide repeat-containing gene that promotes the
processlng Of aberrant atp6 RNA of cytoplasmic male-sterilerice･ FEBS Lett･
544: 99-102 (2003)
AmagaiM, Ariizumi T, Endo M, Hatakeyama K, Kuwata C, Shibata D, Toriyama K,
Watanabe M: Identification of anther-specific genes in cruciferous model plant,
Arabidopsis thaliana, by uslng a COmbination of ArabidopsIS maCrOamy and
mRNA derived from Brassica oleracea. Sex. Plant Rep. 15: 213-220 (2003)
Ariizumi T, Hatakeyama K, Hinata K, Sato S, Kato T, Tabata S, Toriyama 冗: A novel
male-sterile mutant ofArabidopsis thaliana, faceless pollen-1, produces pollen
with a smooth surface and an acetolysis-sensitive exi血e. Plant Mol. Biol. 53:
107-116 (2003)
-　2　-
Abe F, Todyama K:Alteration of the accumulation of altemative oxidase by introducing
sense and antisense OsAOXlainrice. Plant Biotech. 20: 339-341 (2003)
Sato Y, Nishio T: Mutation detection inrice waxy mutants by PCR-RF-SSCP. Theor.
Appl. Genet. 107: 560-567 (2003)
FukaiE, Fujimoto R, Nishio T: Genom'lC Organization of the S core region and the S
flanking regions Of a class-II S haplotype in Brassica rapa･ Mol･ Genomics
Genet. 269: 361-369 (2003)
Sato Y, Fujimoto R, Toriyama K, Nishio T: Commonality of self-recogmition specificity
of S haplotypes between Brassica oleracea and Brassica rapa･ Plant MoI Bi01
52: 617-626 (2003)
Fujimoto R, Nishio T: Identification of S haplotyppes in Brassica by dot blot analysis of
SPll alleles. Tbeor Appl Genet 106: 1433-1437 (2003)
Ariizumi T, Hatakeyama K, Hinata K, Inatsugi 良, Nishida I〉 Sato S〉 Kato T, Tabata S,
Toriyama K: Disruption of the novel plant protein, NEFl, affects lipid
accumulation in the plastids of the tapetum and exiれe fomation of pollen
resulting in male sterility inArabidopsis thaliana･ Plant J･ 39: 170-181 (2004)
Okuzaki A, Todyama 冗: Chimeric RNA ･ DNA oligonucleotide-directed gene targeting
in rice. Plant Cell Rep. 22: 509-512 (2004)
有泉亨･鳥山欽哉:シロイヌナズナの核遺伝子雄性不稔における研究の現状と
応用への展望　育種学研究6 : 195-203 (2004)
Kazama T, Toriyama K: Genetic evolution of即locus for the fertility resorer gene of
BT-type CMSrice･ in uRice is life: scientific perspectives for the 21st century"
Ed. IRRI, pp170-171 (2004)
Shirasawa K, Monna L,Kishitani S, Nishio T: Single nucleotide polymorphisms in
randomly selected genes among japotulcarice (Oryza saliva L･) varieties
identified by PCR-RF-SSCP･ DNA Research ll: 275-283 (2004)
Shirasawa K, Kishitani S, Nishio T: Conversion of AFLP markers to sequence-Specific
markers for closely related lines inrice by use of the rice genome sequence･
Mol. Breed. 14: 283-292 (2004)
Inoue H, Nishio T: Efficiency of PCR-RF-SSCP marker production in Brassica
oleracea using Brassica EST sequences･ Euphytica 137: 233-242 (2004)
okamoto S, Sato Y, Sakamoto K, Nishio T: Distribution of similar selfJincompatibility
-　3　-
(S) haplotypes in different genera, Raphanus and Brassica･ Sex･ Plant Reprod.
17: 33-39 (2004)
Sato Y, Okamoto S, Nishio T: Diversificationand alteration of recognition specificity of
the pollen ligand, SPll/SCR, in self-incompatibility of Brassica and Raphanus.
Plant Cell 16: 323013241 (2004T
Yamasaki S, Konno N,Kishitani S: Overexpression ofmitochondrial genes is caused by
interactions between the nucleus of Brassica rapa and the cytoplasm of
Diplotaxis muralis in the leaves of alloplasmic lines of B. rapa. J. Plant Res.
117: 339-344 (2004)
Ariizumi T, Hatakeyama K, Hinata 冗, Sato, S, Kato, T, Tabata S, Toriyama 冗: The
HM gene, which is identical to the MSl gene of Arabidopsis thaliana, is
essential for prlmeXine formation and exine pattem formation. Sex. Plant
Reprod･ 18: 1-7 (2005)
Fujii Sy Toriyama K: Molecular mapping Of the fertility restorer gene for ms-CW-type
cytoplasmic male sterility ofrice･ Theor･ Appl･ Genet･ lil: 696-701 (2005)
Shirasawa K,Kishitani S, Nishio T: Dot-blotanalysis for identification of japonica rice
cultivars and genotyping of recombinant inbred lines･ Breed Science 55: 187-
192(2005)
Fujimoto R, Sugimura T, Nishio T: Gene conversion from SLG to SK resulting ln Self-
incompatibility in Brassica rapa･ FEBSLett･ 580: 425-430 (2006)
Sato Y, Sato K, Nishio T: Interspecific pairs Of class-II S haplotypes having different
recognition specificities between Brassica oleracea and Brassica rapa. Plant
Cell Physiol.47: 340-345 (2006)
Shinada T,Kikuchi Y, Fujimoto R,Kishitani S:Analloplasmic male-sterile line of
Brassica oleracea harboring the　mitochondria from Dl-plotaxis muralis
expresses a novel open reading frame, orj72･ Plant Cell Physiol. 47.I 549-553
(2006)
Sato Y, Shirasawa K, Takahashi Y, Nishimura M, Nishio T: Mutant selection from
gamma-ray-i汀adiated rice by heteroduplex cleavage･ Breed･ Science in press
(2006)
Shirasawa K, ShiokaiS, Yamaguchi M, Kishitani S, Nishio T･･ Dot-blot-SNP analysis
for practical plant breeding and cultivar identification in rice. Theor. Appl.
-　4　-
Genet. in press (2006)
(2)口頭発表
Toriyama K, Morita R: Induction of independent Ds transposition using meiosis-
associated promoters in tran'sgenicrice･ Intemational Workshop Towards












Abe F, Kishitani S, Toriyama K: The analysis of the altemative oxidase genes among
rice cultivars differing in low temperature tolerance･ 6th Intemational Congress
on Plant Mitochndria. (2003 Perth)
Chiba A, Nakagawa Y, Machida C, Machida Y: Chromosomal deletion generated by
R/RS site-specific recombination in transgenic rice･ Intemational Rice
Congress (2003 Beijing)
Ariizumi T, Kishitani S, Inatsugi R, Nishida I, Murata N, Toriyama K: An increase in
unsaturation of fatty acids by introduction of genes fわr glycero1-3-phosphate
acyltransferase enhanced low-temperature tolerance in　rice seedlings･
Intemational Rice Congress (2003 Beijing)
AriizumiT, Hatakeyama K, Hinata K, Sato S, Kato T, Tabata S) Toriyama K: Isolation
and chracterization of a novel male-sterile mutant, Ppl, lacking most of the
reticulate pattem of pollen exine･ Plant Biology (2003, Jul･ 25-30 Honolulu,
Hawaii)
Fujimoto R, Sato Y, Kusaba M, Nisbio T: Comparison of genome structure of class I
-　5　-
self-incompatibility(S ) locus between Brassica oleraceaand Brassica rapa.
Plant Biology (2003, Jul. 25-30 Honolulu, Hawaii)
Fukai E, Fujimoto R, Nishio T: GenomiC organization of the S core region and the S
flanking regions Of a class-II S haplotypeinBrassica rapa･ Plant Biology
(2003, Jul. 25-30 Honolulu, Ha☆aii)
Kazama T, Toriyama K: Molecular characterization of RP,the fertility restorer gene for
BT-type CMS rice, that promotes the processlng Of mitochondrial B-atp6
mRNA･ Plant Biology (2003, Jul･ 25-30 Honolulu, Hawaii)
Toriyama 冗, Morita 良: Assessment of utility of meiosis-associated promoters of lily f♭r
induction of geminalDs transposition inrice･ Plant Biology (2003, Jul. 25-30
Honolulu, Hawaii)
Morita R, Yokoi S? Takase H, Hiratsuka, K, Toriyama K: Meiosis-Specific transposition
of maize Ds element in transgenicrice･ Intemational Rice Congress (2003
Beijing)
Nishio T: Polymorphism of S-locus genesinBrassica - Evolutionary aspects and usein
plant breeding･ Intemational Symposium on Plant SelHncompatibility (2003,
Sep. 17 Nara, Japan)
Ariizumi T, Hatakeyama K, Hinata K, Sato S, Kato T) Tabata SタToriyama K: A novel
male-sterile mutant of Arabidopsis thaliana, faceless pollenll, which lacks a
slgnal for pollen hydratiom Intemational Symposium on Plant Self-
Incompatibility (2003, Sep･ 17 Nara, Japan)
Fujimoto R, Kusaba M, Nishio T: Comparison of self-incompatibility (S) locus between･
Brassica oleraceaand Brassica rapa,and diversity of retrotransposons found
in the S locus region Of Brassica oleracea･ Intemational Symposium on Plant
SelHncompatibility (2003, Sep. 17 Nara, Japan)
FukaiE, Fujimoto R, Nishio T: GenomiC organization of the S core region and the S
flanking reglOnS Of a class-II S haplotypein Brassica rapa. Intemational
Symposium on Plant SelHncompatibility (2003, Sep･ 17 Nara, Japan)
Inoue H, Nishio T: PCRIRF-SSCP markers for the mapping Ofthe genes controlling the
strength of self-incompatibility in Brassica oleracea I Intemational Symposium
on Plant Self-Incompatibility(2003, Sep. 17 Nara, Japan)
Okamoto S, S'ato Y, Sakamoto K, Nishio T: Distribution of similar self-incompatibility
-　6　-
(S) haplotypesindifferent genera, Raphanus and Brassica･ Intemational
Symposium on Plant Self-Incompatibility (2003, Sep･ 17 Nara, Japan)
Sato Y, Fujimoto R, Toriyama K, Nishio T: Commonality of self-recognition specificity
of S haplotypes between Brassica oleracea and Brassica rapa･ Intemational
Symposium on Plant SelHnco血patibility (2003, Sep･ 17 Nara, Japan)
Sueoka M, Nishio T: Stmctural variation of SLRl (∫-locus related gene 1) in
Brassicaceae. Intemational Symposium on Plant Self-Incompatibility (2003,























Nishio, T･, Y･ Sato, R･ Fujimoto & S･ Okamoto: Diversification and evolution of S
haplotypes revealed by the study of Brassica and Raphanus self-
-　7　-
incompatibility･ 18th Intemational Congress on Sexual Plant Reproduction
(2004･8.20-24 Beijing, China)
Fujimoto, R･, K･ Okazaki, M･ Kusaba & T･ Nishio: Comparison of the genome structure
of the self-incompatibility (S) locus in interspecific pairs of S haplotypes. 18th
lntemational Congress on SexuTal Plant Reproduction (2004･8･20-24 Beijing,
China)
Toriyama, K. & T. Kazama: Cloningand Characterisation of RfI, a Fertility Restorer
Gene for ms-bo typeCMS Rice･ Proceedings of the 4th Intemational Crop
Science Congress (2004.9.26-10･ 1 Brisbane, Australia)
Nishio, T., A. Izumida, H. Hanzawa 皮 K･ Sakamoto: Development of S tester lines of
Brassica oleT･aCea, Brassica rapa, and Raphanus sativus as genetic resources.
Joint Meeting of 14th Crucifer Genetics Workshop and 4tb ISHS Symposium
on Brassicas (BRASSICA2004) (2004･10･24-28 Daejeon, Korea)
Fujimoto, R., A. Sawasato, E. Fukai& T. Nishio: Gene structure ofSRKand SPll/SCR
in self-compatible B. rapa L･ var･ Yellow Sarson･ Joint Meeting of 14th
Crucifer Genetics Workshop　and　4th ISHS Symposium on Brassicas
(BRASSICA2004) (2004.10.24-28 Daejeon, Korea)
Nishio, T., Y. Sato, & K. Shirasawa: Perspectives on mutation breeding of rice:
Application of the information onrice genome･ World Rice Research
Conference 2004 (2004.ll.5-7 Tsukuba, Japan)
Fujii, S. & K. Toriyama: Mapplng Of a fertility restorer gene for male-sterile cytoplasm
ofrice reported by Katsuoand Mizushima (1958)･ World Rice Research
Conference 2004 (2004.ll.5-7 Tsukuba, Japan)
Kazama, T. & K. Toriyama: Genetic evolution ofRP locus for the fertility restorer gene
of BT-type CMSrice. World Rice Research Conference 2004 (2004.ll.5-7
Tsukuba, Japan)
Okuzaki, A. & K. Toriyama: Production of rice plantswith a site-specirlC base change
in acetolactate synthase gene by chimeraplast-directed gene targeting, World
Rice Research Conference 2004 (2004･ ll ･5-7 Tsukuba, Japan)
Shirasawa, K., L. Monna, S.Kishitani & T･ Nishio: Single nucleotide polymorphismsin
randomly selected genes among japonicarice (Oryza saliva L.) varieties
identified by PCR-RFISSCP. World Rice Research Conference　2004
-　8　-
(2004.ll.5-7 Tsukuba, Japan)
Shirasawa, K., S.Kishitani & T. Nishio: Single nucleotide polymorphisms in genes
among Japanese leading cultivars and their parental cultivars of japonica
paddy-rice identified by PCR-RF-SSCP･ 2nd Intemational Symposium of Rice
Functional Genomics (2004.ll.15117 Tucson, USA)
Toriyama, K. & S. Fujii: Breeding and genetic analysis of a fertility restorer line for a
ma16-sterile cytoplasm 【cms-CW〕 of rice･ ュnd lntemational Symposium of































Sato Y, Nishio T: Diversification of recognition specificity of S haplotypes in Brassica.
Plant Biology (2005.7.16-20 Seattle, Washington)
Shirasawa 冗, Shiokai S, Kishitani S. Nishio T: Doトblot analysis to detect SNPs and
indels of rice (Oryza saliva L･). Plant Biology 2005 (2005･7･16-20 Seattle,
Was hington)
Shirasawa K, Shiokai S, Nagano K, Yamaguchi M,Kishitani S, Nishio T: Dot-blot-SNP
analysis for quantitative trait loci analysis and plant breeding ln rice･ loth
Intemational Congress of SABRAO (2005･8 Tsukuba, Japan)
Shirasawa K, ShiokaiS, Nagano K,Kishitani S, Nishio T: A simpleand cost-effective
SNP detection method, dot-blot-SNP analysis, for cultivar identification and
Qn analysis. 5th Intemational Rice Genetics Symposium and　3rd












Nishio T, Sato K: Structural differences of S locus between Brassica oleraceaand
Brassica rapa. in "Bioteclmology in Agriculture and Forestry 52 Brassicas and



















まず､薪で特異的に発現が強い3つの遺伝子Il'pid transferprotein 12 (LTP12)､
xyloglucan endotransglucosylase 3 (XTH3), polygalacturonase 4 (PGA4)を選び､プロ
























質)の合成に関わっていることが推測された(Ariizumi et all 2003).

































































































































































































DNAマーカーは､ Brassica rapaやBrassica napusの公開されているESTの塩
基配列情報及び独自に塩基配列を決定したB. oleraceaのEST塩基配列を用いて
作成した(Inoue and Nishio 2004). B. oleraceaのEST情報で作成したプライマー
は､約75%がB. oleraceaの単一DNAのPCRによる増幅に利用できたが､B. napus










































RNAと0･5 kbのorf79 RNAを生じることが報告されていた｡しかし､ RPはク
ローニングされておらず､ orJ79の翻訳についても明らかにされていなかった｡
1-1マップベースクローニング法によるRJlのクローニング
マップベースクローニングを行う集団としてCMS系統【cms-bo] rflrfl x Fl
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